Over the past years, evidence has been accumulated on the existence of a thermal-like component during the prompt phase of Gamma Ray Bursts (GRBs). However, this component, often associated with the GRB jet's photosphere, is usually subdominant compared to a much stronger non-thermal one. The prompt emission of GRB 131014A-detected by the Fermi Gamma-ray Space Telescope (hereafter Fermi)-provides an unique opportunity to trace the history of this thermal-like component. Indeed, the thermal emission in GRB 131014A is much more intense than in other GRBs and a pure thermal episode is observed during the initial 0.16 s. The thermal-like component cools monotonically during the first second while the non-thermal emission kicks off. The intensity of the non-thermal component progressively increases until being energetically dominant at late time similarly to what is typically observed. This is a perfect scenario to disentangle the thermal component from the nonthermal one. The initial decaying and cooling phase of the thermal-like component is followed by a strong re-brightening and a re-heating episode; however, despite a much brighter second emission phase, the temperature of the thermal component does not reach its initial value. This re-brightening episode is followed by a global constant cooling until the end of the burst. We note that a shallower low-energy spectral slope than the typical index value +1, corresponding to a pure Planck function, better matches with the thermal-like spectral shape; a spectral index around +0.6 seems to be in better agreement with the data. The non-thermal component is adequately fitted with a Band function whose low and high energy power law indices are ∼-0.7 and <∼-3, respectively; this is also statistically globally equivalent to a cutoff power law with a ∼-0.7 index. This is in agreement with our previous results. Finally, a strong correlation is observed between the time-resolved energy flux, F nTh i , and the corresponding spectral peak energy, E nTh peak,i , of the non-thermal component with a slope similar to the one reported in our previous articles. Assuming a universal relation between the time-resolved luminosity of the non-thermal component, L nTh i , and its rest frame E nTh peak,i , E rest,nTh peak,i , that we derived from a limited sample of GRBs detected by Fermi, we estimate a redshift of ∼1.55 for GRB 131014A that is a typical value for long GRBs. These observational results are consistent with the models in which the non-thermal emission is produced well above the GRB jet photosphere but they may also be compatible with other scenarios (e.g., dissipative photosphere) that are not discussed in this article.
INTRODUCTION
During the past few years, the paradigm for the prompt emission of both short and long Gamma Ray Bursts (GRBs) has evolved from a single-hump keV-MeV νF ν spectrum to a double-hump scenario (Guiriec et al. 2011 (Guiriec et al. , 2013 (Guiriec et al. , 2015a ; it has been proposed that the two humps correspond to two separate emission processes: (i) spectra when fitted alone to the data. Band is a smoothly broken power-law (PL) defined with four parameters: the indices α Band and β Band of the low and high energy PLs, respectively, the energy E Band peak at the maximum of the νF ν spectrum (Gehrels 1997) , and a normalization parameter. Despite the typical non-thermal shape of Band (see for instance the results of the GBM spectral catalog- Gruber et al. 2014) , it is often incompatible with the synchrotron emission scenarios that are usually considered as the most likely ones to account for GRB prompt emission. Indeed, the values of α Band are often >-3/2 and even >-1/3, the limits of the synchrotron emission from electrons in the pure slow and fast cooling regimes, respectively (Cohen et al. 1997; Crider et al. 1997; Ghisellini et al. 2000) .
When Band is fitted to the data together with a BB component (i.e., Band+BB), the values of α Band are much more in agreement with the synchrotron model predictions compared to the values of α Band resulting from the fit to Band-alone (Guiriec et al. 2011 (Guiriec et al. , 2013 (Guiriec et al. , 2015a . In the Band+BB scenario, the thermal-like component is usually subdominant compared to the nonthermal one that is consistent with the theoretical predictions of Daigne & Mochkovitch (2002) , Nakar et al. (2005) , Zhang & Yan (2011) , and Hascoët et al. (2013) .
Moreover, in the Band+BB scenario, Band can often be replaced with a power law with an exponential cutoff (CPL) because of the steep spectral slope of Band at high energies (i.e., β In Guiriec et al. (2015a) we showed some evidence that GRB prompt emission spectra-observed with the Fermi Gamma-ray Space Telescope (hereafter Fermi)-are adequately described with a combination of three separate components, C nTh +C Th +PL: (i) a non-thermal component (C nTh ), (ii) a thermal-like component (C Th ) and (iii) an additional PL with or without a cutoff. The three components are not systematically present in all bursts, especially the additional PL. We also concluded that in the context of this multi-component model, the values of low-energy PL spectral index, α nTh , do not evolve much during the prompt phase and remain constant around either -0.7 or -1.2 depending on the burst. Guiriec et al. (2015c) confirmed these results using GRBs observed with the Burst And Transient Source Experiment (BATSE) on board the Compton Gamma-Ray Observatory (CGRO).
As a result of this new multi-component model, a strong correlation has been found between the timeresolved energy flux of C nTh , F nTh i , and its corresponding νF ν peak energy, E nTh peak,i (hereafter F nTh i -E nTh peak,i relation; Guiriec et al. 2013 Guiriec et al. , 2015a 7 . When fitted to a PL, the indices of the F nTh i -E nTh peak,i relations are very similar for all GRBs (i.e., ∼1.4) and when corrected for the redshift (i.e., in the source frame) a universal relation for all GRBs appears between the time-resolved luminosities of the non-thermal component, L nTh i and its νF ν peak energy in the rest frame, E nTh,rest peak,i (hereafter L nTh i -E nTh,rest peak,i -Guiriec et al. 2013 -Guiriec et al. , 2015a .
Because C Th is usually energetically subdominant, it is often challenging to capture its exact spectral shape. We showed in Guiriec et al. (2011 Guiriec et al. ( , 2013 Guiriec et al. ( , 2015a ) that this component must be thermal by replacing it with a CPL that required a positive index; however, a pure BB component was as good an approximation overall and this option was chosen to limit the number of free parameters. GRB 131014A-observed with the Fermiis a very bright burst exhibiting an unusually strong C Th component that accounts for approximately half of the total energy in the prompt emission. In this burst only C Th is detected during the very beginning of the prompt phase before the appearance of C nTh . For these reasons, GRB 131014A is a perfect laboratory for the study of the spectral shape and behavior of C Th as well as the relative evolution and correlation of C Th and C nTh .
In Sections 2, 3 and 4 we present the observations, the data selection and the analysis methodology, respectively. In Section 5, we report the results of our analysis: (i) the initial thermal emission episode, (ii) the description of the C nTh +C Th scenario, (iii) the comparison of C nTh +C Th with the Band-alone fit results, and (iv) the redshift estimates using the new L nTh i -E nTh,rest peak,i relation. Finally, in Section 6 we briefly examine how these new observational results support the models in which the non-thermal emission is produced well above the photosphere.
OBSERVATIONS
The Fermi/Gamma-ray Burst Monitor (GBM) detected GRB 131014A on 2013 October 14 at T 0 =05:09:00 UT (Fitzpatrick & Xiong 2013) . Its T 90 duration between 50 and 300 keV (Kouveliotou et al. 1993 ) is ∼3.2 s, which puts it in the class of long GRBs (i.e., T 90 >2 s). The burst was also detected with the Fermi/Large Area Telescope (LAT) at high energies with the highest energy photon observed at 1.8 GeV about 15 s after the GBM trigger time (Desiante et al. 2013) . The XRay Telescope (XRT) on-board Swift located the GRB at RA = 100.303
• and Dec = -19.097
• (±0.001 • ), which was ∼74
• from the LAT boresight at the burst trigger time (Evans & Osborne 2013) . We show the GBM light curves of GRB 131014A in several energy ranges in Figure 1.
DATA SELECTION
GBM consists of 12 Sodium Iodide (NaI) detectors covering the energy range from 8 keV to 1 MeV. For this analysis, we selected the optimal detectors with an angle to the source <30
• based on the best source location above and with no blockage by another part of the spacecraft (e.g., LAT, radiators, solar panels) as well as with 7 The index "i" refers to the instantaneous spectra within a single GRB.
no shadowing by another GBM module. According to these criteria, we selected detectors n9, na and nb 8 . GBM also includes two bismuth germanate (BGO) detectors (b0, b1) covering the energy range from 200 keV to 40 MeV and located on the opposite sides of the spacecraft. Usually, the source is only in the field of view of one BGO detector, so we retained b1 for GRB 131014A.
Here, we analyzed GBM time tagged event (TTE) data that have the finest time (i.e., 2 µs) and energy resolution that can be achieved with GBM. We used the NaI data from 8 keV to ∼900 keV cutting out the overflow high energy channels as well as the K-edge from ∼30 to ∼40 keV. We also used the BGO data from 200 keV to ∼40 MeV cutting out the overflow energy channels. We then generated the response files for each GBM detector based on the best source location.
The background in each of the GBM detectors was estimated by fitting polynomial functions to the light curves in various detector energy channels before and after the source active time period. The background was then estimated by interpolating the functions to the source active time period.
Detailed information about the GBM can be found in Meegan et al. (2009) 9 .
ANALYSIS METHODOLOGY
We performed a fine-time analysis of GRB 131014A following the same procedure as presented in Guiriec et al. (2010 Guiriec et al. ( , 2011 Guiriec et al. ( , 2013 Guiriec et al. ( , 2015a . The time intervals used for this analysis are displayed in Figure 1b . Similarly to our previous works we fitted to each time interval various models that we can summarize as follows: C nTh +C Th +C nTh2 where (i) C nTh is the traditional keVMeV non-thermal component that we approximate with Band, CPL or CPL with an index fixed at -0.7 (i.e., CPL −0.7 ), (ii) C Th is a thermal-like component that we approximate with BB, CPL with an index of +0.6 (CPL +0.6 ) 10 , CPL or Band for more freedom in the spectral shape, and (iii) C nTh2 is a second non-thermal component extending from a few keV up to hundreds of MeV that we approximate with PL, CPL, PL with a fixed index at -1.5 or a CPL with a fixed index at -1. For direct comparison with what is usually done in the literature we also fitted Band-alone to the data. To perform the spectral analysis, we used the Rmfit fitting package. The best spectral parameter values resulting from the spectral fits as well as their 1-σ uncertainties were estimated by optimizing the Castor C-statistic (hereafter Cstat), which is a likelihood technique converging to a χ 2 for a specific data set when there are enough counts.
8 The NaIs are named nx with x varying from 0 to 9 for the first 10 detectors, and "a" and "b" for detectors 11 and 12, respectively. 9 See also http://fermi.gsfc.nasa.gov for additional and up to date information about Fermi.
10 CPL +0.6 is broader than a pure Plank function-whose lowenergy spectral index is +1-and, therefore, more compatible with the jet photospheric models, which predict a spectral broadening because of the jet curvature and sub-photospheric energy dissipation. -Evolution with time of the spectral parameters resulting from the fits of a Band function alone and of the C nTh +C Th model to the fine time intervals. (a) Evolution of α for Band (orange). For C nTh +C Th (blue), α is fixed to -0.7. The dashed regions >-2/3 and >-3/2 correspond to the domains in which the values of α are incompatible with pure synchrotron emission from electrons in both the slow and fast cooling regimes, and with synchrotron emission from electrons in the fast cooling regime only, respectively. (b) Distribution of the values of α Band resulting from the Band-only fits. The orange, red and blue histograms correspond to the distributions of the mean, the 1-σ lower limit and the the 1-σ upper limit of α Band , respectively. The vertical dashed lines correspond to the pure synchrotron limits as described in the caption of the top right panel. (c) Evolution of the νFν spectral peaks of the Band function, E Band peak (orange), of the non-thermal component C nTh of the C nTh +C Th model, E nTh peak (blue) and of the thermal-like component C Th of the C nTh +C Th model, E Th peak (red). The temperature, kT, of the thermal-like component C Th is obtained by dividing E Th peak by ∼2.5. (d) Evolution of Band's β.
RESULTS
The most relevant spectral fits are reported in Table A1. It was not possible to identify any clear contribution from C nTh2 in GRB 131014A spectrabut its existence cannot be completely discarded either; therefore, we only considered the two component model, C nTh +C Th , and not the three component scenario, C nTh +C Th +C nTh2 .
The CPL+BB fits result in slightly lower Cstat values than the Band-alone ones in ∼64% of the time intervals but the former model has one more parameter; however, Cstat improvements up to 21 units can be measured in some time intervals 11 . In the remaining ∼36% of the cases, CPL+BB and Band-alone fits lead either to the same Cstat values or Band is better than CPL+BB for a few units of Cstat 12 . In the two brightest time inter-vals (i.e., from T 0 +1.68 s to T 0 +1.72 s), Band+BB is better than CPL+BB by ∼20 units of Cstat. This can be easily explained by the following argument. Because the limited number of observed counts at high energy in the selected fine time-intervals and because of the intrinsically fast decrease of the flux with energy at the high end of the spectrum at the source (i.e., compatible with a PL with an index -3 13 ), there is, usually, no difference in fitting the high-energy spectrum either to a PL or to an exponential cut off from statistical considerations; here, the flux in these two time intervals is high enough to discriminate between the two spectral shapes and, therefore, the fit to Band+BB is significantly better than the fit to CPL+BB, and Band+BB results in a high-energy PL index such as -3.12<β Band <-2.26. CPL+CPL +0.6 slightly better fits the data than CPL+BB in all the time intervals; the CPL +0.6 thermallike component is consistent with a spectral broadening of the Plank function as predicted by the GRB jet photospheric models. Also, CPL+CPL +0.6 systematically -Results of the spectral fits in three time intervals during the initial pure thermal episode using BB (black), Band (orange) and C nTh +C Th (red) with indices fixed at -0.7 and +0.6 for C nTh and C Th , respectively. The non-thermal C nTh component of C nTh +C Th does not contribute to the emission in these three time intervals. The dashed lines correspond to the fit 1-σ confidence regions.
results in better fits than Band-alone in all time intervals but two (i.e., from T 0 +1.68 s to T 0 +1.72 s). Guiriec et al. (2015a) suggested that the value of the spectral index of the low-energy PL of C nTh , α nTh , was either ∼-0.7 or ∼-1.2. The estimate of α nTh when fitting C nTh +C Th to the data is challenging in the case of GRB 131014A because of the large uncertainties on this parameter values; however, the parameter minimization clearly prefers options with α nTh ≥-0.7. Overall, the CPL −0.7 +CPL +0.6 fits result in similar Cstat values as Band-alone with the same number of free parameters (i.e., 4). It must be noted that values of α nTh slightly larger than -0.7 (i.e., -0.5≥α nTh ≥-0.7) would better fit the data, but without a good estimate we choose to use the value of -0.7 proposed in Guiriec et al. (2015a) . From here forward, we refer to the CPL −0.7 +CPL +0.6 scenario as C nTh +C Th .
In the following, we will mostly compare the Bandalone and the C nTh +C Th scenarios. The two model spectral shapes in the various time intervals are overplotted in Figure A1 .
In order to better compare the spectral shapes of C Th and C nTh as well as of the Band function, we plotted in Figure 2c the energy at the maximum of the νF ν spectrum for each component: E Th peak , E nTh peak and E Band peak for C Th , C nTh and Band, respectively. The actual temperature, kT, of the thermal-like component, C Th , is reported in Table A1 .
5.1. An Initial 0.16 s Pure Thermal Episode Over the whole burst duration, the values of α Band resulting from the Band-only fits are unusually high with a cluster around 0 (see Figure 2b ). This is particularly striking during the first 1 second of the burst where the α Band values are between 0 and 1 with a mean around +0.5 (see Figure 2a ). From ∼1 s to ∼3.6 s, the α Band values remain constant around 0 before dropping down to -1 thereafter. Those very high α Band values rule out non-thermal emission processes alone to account for the observations.
The first 1 second of the burst corresponds to a low intensity plateau visible in the light curves of Figure 1 from 8 to 600 keV. Between 600 keV and 2 MeV the plateau is not seen but a little excess around the trigger time precedes the main emission starting one second later.
During the first 0.16 s, GRB 131014A time-resolved spectra have a thermal-like shape. A pure BB is a good description of the spectra and no additional non-thermal component can be identified contrary to later time intervals similarly to the results reported in Ghirlanda et al. (2003) , Ryde (2004) and Guiriec et al. (2015c) for GRB 970111 observed with the Burst And Transient Source Experiment (BATSE) on board the Compton Gamma-Ray Observatory (CGRO). However, in using models with more freedom for the spectral shape than BB, such as Band or CPL, the fitting engine prefers solutions with broader curvatures than the pure BB one. Indeed, the fits to a Band function or to a CPL component alone result in spectral indices, for the low-energy PL, between 0 and +1. A CPL with an index fixed at +0.6-which is more consistent with the jet's photosphere models that predict broader curvature-has the same number of parameters as a pure BB and slightly better fits the data on the overall GRB duration. This is illustrated in Figure 3 where the fit results using BB, Band-only and CPL with a +0.6 index are overplotted; while C with a +0.6 index overlaps very well with Band, whose shape has much more freedom to fit the data, BB is clearly too narrow.
While the thermal-component is usually observed together with the non-thermal one (Guiriec et al. 2011 (Guiriec et al. , 2013 (Guiriec et al. , 2015a , GRB 131014A is the first case exhibiting a pure initial thermal episode before the non-thermal emission kicks off. In addition, GRB 131014A shows that the thermal emission may start prior to the non-thermal one. During the initial 1-s plateau (see Figure 1 ), the C nTh +C Th model results in a progressive increase of the C nTh intensity as shown in Figure A1 but it remains weaker than the intensity of C Th . The reconstructed photon light curves-in the same energy bands as the count light curves of Figure 1 -resulting from the analysis with the C nTh +C Th model are displayed in Figure 4 and the reconstructed energy light curves between 8 keV and 40 MeV, as well as the contribution of each component to the total energy, are displayed in Figure 5 . In Figure 4a , the solid red and blue lines and the dashed
)" *+,-".+/0-"123"45+66-5"7.8" -Reconstructed photon light curves resulting from the spectral analysis using the C nTh +C Th (with α nTh =-0.7 and α Th =+0.6) model. The light curves are displayed in the same energy bands as the count light curves presented in Figure 1 and with the same time intervals as in Figure 1b . (a1-5) The reconstructed photon light curves of the non-thermal (C nTh ) and of the thermal-like (C Th ) components are displayed in blue and red, respectively. The black dashed lines correspond to the sum of the two component (C nTh +C Th ). (b1-5) The non-thermal and thermal-like component are displayed in blue and red, respectively, together with the evolution of the νFν spectral peaks of the non-thermal component, E nTh peak , in cyan and of the thermal-like component, E Th peak , in orange. The temperature of the thermal-like component C Th is obtained by dividing E Th peak by ∼2.5.
black line correspond to C Th , C nTh and C nTh +C Th , respectively. In Figure 4b , the reconstructed photon light curves of C Th (red) and C nTh (blue) are displayed together with C Th and C nTh νF ν spectral peak energies E Th peak (orange) and E nTh peak (cyan), respectively. While the behavior of E nTh peak is difficult to identify during the first 1 s of the burst because of large uncertainties, the thermal component C Th exhibits a clear monotonic cooling during this period of time (see Figure 2c and Figure 4b ). E Th peak decreases from ∼800 keV down to ∼100 keV, which corresponds to the temperature kT decreasing from ∼300 keV down to ∼40 keV.
The Main Emission Episode
The main emission episode of the burst starts ∼1 s after the GBM trigger time. During this phase, the γ-ray emission strongly increases and exhibits multiple intensity peak structures in the light curves, the most intense one between ∼T 0 +1.4 and ∼T 0 +2.4 s (see Figure 1 ). As shown in Figures 4 and 5, the light curves of C Th (red) and C nTh (blue) undertake globally the same evolution; however, they are not exactly tracking each other, and the intensity of the thermal component peaks before the intensity of the non-thermal one. Similarly, the temperature of the thermal component (i.e., ∝E Th peak ) peaks just before E nTh peak of the non-thermal one. We note that some intensity peaks in the non-thermal light curves, C nTh , and in the E nTh peak variation-such as the one observed between ∼T 0 +1.9 s and ∼T 0 +2.2 s in the 600 keV-2 MeV energy range in Figure 4 -b4-are not accompanied by significant increases of the thermal-component temperature and that the variations of E nTh peak and E Th peak are not proportional to each other.
After ∼T 0 +1 s, the temperature, kT, of the thermal component increases simultaneously with its intensity to reach ∼200 keV (i.e., E Th peak ∼500 keV) at ∼T 0 +1.5 s (see Figure 2c and Figure 4b ). Then the temperature, kT, decreases quite monotonically down to ∼10 keV (i.e., E Th peak ∼20 keV) with very limited increases matching globally with the non-thermal light curve intensity peaks. Despite the high intensity of the thermal spike at ∼T 0 +1.5 s-that clearly overpowers the non-thermal emission between 100 and 600 keV (see Figure 4 -a3 & -b3)-its temperature remains much lower than during the initial plateau that was, however, much fainter.
From T 0 +1.44 s to T 0 +4.7 s, E Overall, the contribution of the thermal component to the total emission is higher at early times, and the nonthermal one clearly dominates after ∼T 0 +2 s (see Figure 5) . Because of its narrow shape, C Th is particularly intense between 20 and 600 keV (see Figure 4) . The nonthermal component is then globally dominant <20 keV and >600 keV. By comparing the observed count light curves of Figure 1b displayed in various energy ranges with the reconstructed photon light curves of Figure 4a displayed in the same energy bands, we can appreciate the very good match of the C nTh +C Th analysis with the data.
5.3.
Comparison of the C nTh +C Th and Band models As often reported in other GRBs, the fit to the γ-ray data of GRB 131014A to a Band function alone results in strong variations of the Band spectral parameters during the prompt emission. This is evident in Figure 2 where the evolution of α Band , β Band and E Band peak are reported. α Band exhibits strong variation from ∼+1.0 down to ∼-1 and β Band values vary from >-2.5 down to values making the Band's PL at high energy compatible with an exponential cutoff. It is, however, rather unusual to observe such high values for α Band , where even the 1-σ lower limits can be in many cases >0 (see Figure 2a & 
b).
As already reported in Guiriec et al. (2011 Guiriec et al. ( , 2013 Guiriec et al. ( , 2015a , the addition of a thermal-like component to the Band function not only improves the fits, but also impacts the parameters of the Band function in a systematic way: in the fits including both the thermal-like and the non-thermal components, both α nTh and β nTh have lower values and E nTh peak is shifted to much higher energy compared to the fits using a Band function alone (see Table A1 ). While the indices of the low-energy PLs resulting from the Band-only fits (i.e., α Band ) are clearly not compatible with non-thermal processes, those resulting from the C nTh +C Th fits (i.e., α nTh ) are quite constant and mostly globally compatible with the -2/3 limit of the synchrotron emission from electrons in the pure slow cooling regime (Cohen et al. 1997; Crider et al. 1997; Ghisellini et al. 2000) .
The values of β nTh are usually <-3, making them mostly compatible with an exponential cutoff due to the quality of our data.
The discrepancies between the values of E 
Fig. 6.-Snapshots of νFν spectra at various time during the burst-extracted from Figure A1 -exhibiting evolution of the contributions of the non-thermal (C nTh ) and of the thermal-like (C Th ) components of the C nTh +C Th model during the burst. The blue and red lines correspond to C nTh and to C Th , respectively. The solid and dashed black lines correspond to the sum of the two components (i.e., C nTh +C Th ) and the 1-σ uncertainties of the fits using the C nTh +C Th model, respectively. The solid and dashed orange lines correspond to the best fits using a Band function alone and to the 1-σ uncertainties of the fits, respectively. The orange lines appear as averages of the black ones. We can particularly note that E Band peak is displaced towards E Th peak when C Th is intense (panels a & b) and towards E nTh peak when C Th is fainter (panels c & d). α Band is also biased towards higher values when the thermal-like component is intense. Finally, β Band is a global average of the high-energy emission and the slope changes have no physical meaning.
Band fits) and E nTh peak (from C nTh +C Th fits) depend on the relative intensities of C Th and C nTh of C nTh +C Th as illustrated in Figure 6 . When the thermal-like component is very strong, the value of E Band peak is shifted towards E Th peak ; this is for instance the case at early time for GRB 131014A as shown in Figure 6 a & b. The same result was reported in Guiriec et al. (2013) for short GRB 120323A that exhibited a strong thermal component at early time. The weaker the thermal-like component compared to the non-thermal one, the closer E Band peak is to E nTh peak . This is illustrated by Figure 6 c & d; indeed, at late times the thermal-like component is subdominant compared to the non-thermal one and E
Band peak
is between E Th peak and E nTh peak . This result is consistent with those reported on long GRBs 100724B, 080916C and 090926A in Guiriec et al. (2011 Guiriec et al. ( , 2015a as well as at late times in short GRB 120323A in Guiriec et al. (2013) . In Figure 2b we can clearly appreciate the bias of E Band peak with respect to E nTh peak and E Th peak . Indeed, at early time-during the first 1 second of the burst-the prompt emission of GRB 131014A is nearly purely thermal and, therefore, E Band peak is equal to E Th peak ; the orange and red lines overlap perfectly showing a monotonic decrease of E Band peak matching with the cooling of the thermal-like component (i.e., ∝E Th peak .) After ∼T 0 +1 s, the discrepancies between E Band peak and E Th peak increase as the relative intensity of the non-thermal component compared to the thermal one gets larger; as a result, E Band peak (orange line) gets closer to E nTh peak (red line). To conclude, if we consider that the intrinsic shape of the νF ν spectrum is adequately described with the two humps of the C nTh +C Th model whose relative intensities and positions (i.e., E Th peak and E nTh peak ) evolve with time, it is natural that the use of a simpler model involving a single hump such as the Band function results in an average of the most complex shape with possible strong variations of the spectral parameters of the simplest model. The use of the simplest model would then hide the intrinsic physics relevant to the prompt emission even if it remains overall a statistically good fit. This is clearly illustrated in Figures 6 and A1 where the C nTh +C Th and the Band models are overplotted.
relations, and redshift estimate for GRB 131014A In Guiriec et al. (2013 Guiriec et al. ( , 2015a we derived a new relation-that we believe to be intrinsic to every GRBbetween the time-resolved flux of the non-thermal component, F nTh i , and its νF ν peak energy, E (1) from Guiriec et al. (2015a) .
It was noticeable that, for every burst, the very first instants of the prompt emission during the initial intensity rising phase may not follow this relation but rather a possible anti-correlation; however, after this initial rising phase, the relation was valid and the same for all the other rising and decaying emission episodes. Figure 7a shows the F -E nTh peak,i relations for GRB 131014A are +1.92±0.07 and +1.43±0.03, respectively; interestingly, the index resulting from the C nTh +C Th fits is perfectly consistent with those reported in Guiriec et al. (2013 Guiriec et al. ( , 2015a for the analysis of GRBs 120323A, 110721A, 080916C and 090926A, but not the index obtained with Band-only. We also observe that E peak reaches much higher values in the case of C nTh +C Th than in the case of Band-alone as already mentioned in Section 5.3, and that the flux of relation) and flux of the non-thermal component, C nTh , versus its νFν peak energy, E nTh peak,i resulting from the C nTh +C Th fits (i.e., F nTh i -E nTh peak,i relation) in red and blue, respectively. The dashed lines correspond to the PL fit to the data. Only the time intervals after T 0 +1.44 s are reported in Figure 7 . (b) F nTh i -E nTh peak,i relation for GRB 131014A in the context of other GRBs fitted with the new multi-component model presented in Guiriec et al. (2013 Guiriec et al. ( , 2015a 
relations for a sample of GRBs with known redshift and for GRB 131014A using the estimated 1.55 redshift value. Each colored dashed line corresponds to the best PL fit to a GRB. The solid dashed black line corresponds to the best PL fit to all GRBs but not GRB 131014A. (d) χ 2 profile resulting from the minimization in the log-log space-to take into account the uncertainties of the data points on both axis-of the redshift to estimate the value that best matches the time-resolved L nTh i -E nTh peak,i data points of the GRB 131014A with the L nTh i -E nTh peak,i relation from Equation 1 (solid black line in panel c) that is derived from a sample of GRBs with known redshift and published in Guiriec et al. (2013 Guiriec et al. ( , 2015a . The estimated redshift for GRB 131014A when using the C nTh +C Th model is 1.55 +0.02 −0.03 , which is typical for a long GRB. The same technic applied to the data resulting from the Band-only fits gives a redshift of 0.85±0.10 (not shown in the Figure.) the non-thermal component is much lower in the case of C nTh +C Th than in the case of Band-alone because of the very intense thermal-like component. In most GRBs, the thermal-like component only accounts for a few percent of the total emission and there are, therefore, no strong discrepancies in term of flux between Band-alone and C nTh from C nTh +C Th ; the discrepancies usually concern the E peak values that can be very different in the Bandonly and the C nTh +C Th models. We can also notice the scatter of the data points in the Band-only scenario that is much stronger than in the case of the C nTh +C Th one.
Unfortunately there is no redshift measurement for GRB 131014A nor any host galaxy identification, and it is, therefore, impossible to verify if GRB 131014A is compatible with the possible universal L nTh i -E nTh,rest peak,i relation presented in Equation 1 and derived from a sample of bursts with known redshift (Guiriec et al. 2013 (Guiriec et al. , 2015a ).
If we assume that the L nTh i -E nTh,rest peak,i relation, which is intrinsic to the non-thermal component, is indeed universal, then we must also accept that C nTh +C Th is the closest model to the "true" physics of GRB 131014A since only the L one. Figure 7b puts GRB 131014A in the context of other GRBs with measured redshifts. The data of GRB 131014A (blue) lie in between those of GRB 120323A (green) and those of GRB 090926A (red). GRB 120323A is a short GRB without measured redshift but the Swift short GRB sample has a typical redshift of ∼1 and GRB 090926A has a spectroscopic redshift measurement of ∼2.1; therefore, a quick estimate indicates that the redshift of GRB 131014A is in between 1 and 2.1.
We performed a more quantitative estimate of the redshift of GRB 131014A; to do so, we minimized the distance between the L nTh i -E nTh,rest peak,i data of GRB 131014A-resulting from the C nTh +C Th analysis-and Equation 1 in varying the redshift and in using a linear fit in the loglog space to take into account the uncertainties on both L nTh i and E nTh,rest peak,i quantities. The χ 2 profile resulting from the fit is plotted in Figure 7d and shows that a redshift of ∼1.55-within 1-σ uncertainties-is required for GRB 131014A to be compatible with the L nTh i -E nTh,rest peak,i relation from Equation 1. This redshift estimate is quite typical of long GRBs; indeed, the redshift distribution for long GRBs peaks at ∼2.16 (Jakobsson et al. 2012) . We must note that this quick estimate does not take into account the dispersion of Equation 1 but it only use the central values for the parameters; however, based on the uncertainties on the parameters of the L nTh i -E nTh,rest peak,i relation, we do not expect strong discrepancies. A specific follow-up article will be dedicated to the study of the F relations for a sample of bursts including GRB 131014A for which we used the redshift of 1.55 that we just determined. We note the very good overlap of the data. The color dashed lines correspond to the best PL fits to each burst individually, and the solid black line corresponds to the best PL fit to the whole sample together but excluding GRB 131014A.
The same technique applied to the Band-only fits results in a redshift of ∼0.85-instead of ∼1.55 obtained with C nTh +C Th -that is in the low-value tail of the long-GRB redshift distribution, and therefore less typical.
INTERPRETATION
In the following, we discuss our observational results for C nTh and C Th within the framework of the popular "standard" fireball photosphere scenario with nonthermal emission. In this scenario C Th represents the quasi-thermal photospheric component and the nonthermal component, C nTh , arises from dissipation taking place above the photosphere, e.g. from the synchrotron emission produced by non-thermal dissipative processes (e.g., internal shocks or magnetic reconnections) above the photosphere (e.g., Daigne & Mochkovitch 1998; Piran 1999; Hascoët et al. 2013) . Other possible interpretations, such as the dissipative photospheric models-where C Th would result from a moderate or intermittent subphotospheric dissipation and C nTh would correspond to a reprocessed thermal emission below the photosphere via inverse Compton mechanisms (e.g., Pe'er et al. 2006; Beloborodov 2010; Lazzati et al. 2013; Vurm & Beloborodov 2015) -are not discussed in this article. Our goal is to evaluate the properties of the relativistic outflow of GRB 131014A in the context of the "standard" fireball model but we do not discard any other possible interpretations and we encourage the comparison of our observational model with the predictions of other theoretical scenarios. C Th can be viewed as the footprint of the jet photosphere. The relative evolution of its energy flux, F Th , and the observed temperature, T obs , then allows to obtain an estimate of the apparent photospheric radius
-with σ the Stefan-Boltzmann constant-which is displayed in Figure 8 for z=1.55 as proposed in Section 5.4. Unfortunately we can only obtain in a model independent way the ratio R ph /Γ. Further interpretation of this result depends on the question whether there is dissipation or not below the photosphere.
6.2. The "standard" fireball scenario and non-thermal dissipation above the photosphere Within this scenario the thermal and non-thermal components C Th and C nTh are truly separate contributions. In this case the standard fireball model (Piran 1999) provides a natural framework for the interpretation of the thermal component, C Th , as the residual thermal emission of the thermal fireball. Assuming that no dissipation takes place below the photosphere and that the jet propagation is conical we can go beyond Equation 2 and separately provides the photopheric radius, R ph , the bulk Lorentz factor, Γ, as well as the radius at the basis of the flow, R 0 , and the injected power,Ė, as a function of observer time. They are given by (see Equations 3 to 7 in Guiriec et al. 2013 ) 
where m p is the proton mass, F Th is thermal energy flux, R = F Th /F Tot (with F Tot the total energy flux in both C nTh and C Th ) and R is given by
In Equations 3 to 6 the factors on the left are directly obtained from the data while some assumptions have to be made for those on the right. The quantity
can be expected to be not too different from unity (σ M is the magnetization, f nTh the efficiency of the non thermal process). The situation is less clear for Equations 5 and 6. We have adopted f nTh Th = 0.3 ( Th being the fraction of the initial energy released by the source in thermal form).
The evolution of Γ, R ph , R 0 andĖ resulting from the data is then shown in Figure 9 (assuming that the burst is located at z = 1.55 as proposed in Section 5.4). It can be noticed that:
• The photospheric radius increases steadily. After an initial sharp rise during the first second, it increases more slowly (by a factor of about 3) until the end of the prompt phase at ∼T 0 +7 s. Since R ph ∼Ė/Γ 3 , this suggests that the Lorentz factor approximately behaves asĖ 1/3 after the first second. One notices that the values obtained for the Lorentz factor and the injected power are quite large. More "comfortable" values would be obtained for a closer burst, with z being for example divided by 2 (a factor 1.6 smaller for the Lorentz factor, nearly a factor of 10 forĖ).
• The injection radius R 0 stays confined within an order of magnitude, which is satisfactory since this is not a priori imposed in the calculation. However the absolute value appears somewhat large (but this might be acceptable if the jet is not conical while it propagates within the stellar envelope). We note that our estimates of Γ and R 0 are in agreement with those reported in Pe'er et al. (2007) using time-integrated spectra of BATSE GRBs.
In this model the non-thermal component, C nTh , arises from non-thermal dissipation above the photosphere. A possible interpretation is synchrotron emission produced by charged particles accelerated above the photosphere via internal shocks for instance or magnetic reconnection. Interestingly once the thermal component is taken into account the low energy slope of C nTh does not contradict the "synchrotron line of death" (e.g., Cohen et al. 1997; Crider et al. 1997; Ghisellini et al. 2000) as would have been the case if the spectrum was interpreted in terms of a single Band function. The correlation between C Th and C nTh is reasonable within this model as one expect the residual thermal photospheric component to follow the overall energy of the outflow and hence C nTh . With the large Lorentz factor, the time delay between emission of the non-thermal component at say 10 14 cm and the emission at the photosphere at 10 12 cm is insignificant.
SUMMARY
GRB 131014A is a rare event for its prompt emission: not only it is a bright GRB but it also exhibits an unusually intense thermal-like component. GRB 131014A is an ideal laboratory for studying in detail the prompt emission thermal-like component, which has now been detected in numerous GRBs, and its connection to the non-thermal one:
• Long GRB 131014A exhibits an initial short pure thermal emission episode. After ∼160 ms, a nonthermal component is detected and its intensity progressively increases until overpowering the thermal one at late time. While the thermal component usually contributes less than ∼20% of the total energy, here it reaches ∼50%.
• The thermal component monotonically cools from kT∼300 keV down to kT∼40 keV during an initial ∼1 s low-intensity light-curve plateau. Then the temperature of the thermal component rises together with its flux; however, despite a much higher flux at ∼T 0 +1.5 s than during the initial plateau, the temperature only reaches kT∼200 keV. After ∼T 0 +1.5 s, the thermal component globally cool monotonically down to kT∼9 keV.
• Despite some similarities in their global variation, neither the flux nor the νF ν spectral peak energy of the thermal-like and of the non-thermal components track each other perfectly.
• The strong variations of the spectral parameters when fitting Band alone to the data may be due to the presence of simultaneous multiple components, the resulting Band function being only the average of the total emission without strong physical meaning.
• The new model proposed in Guiriec et al. (2015a) including a thermal-like and a non-thermal component (i.e., C nTh +C Th ) fits the data of GRB 131014A at least as well as a Band function alone and with the same number of free parameters. The low-energy power-law spectral index of C nTh remains constant around -0.7 during the whole burst duration. The high-energy power-law spectral index of C nTh is <3.5 and compatible with an exponential cutoff according to the quality of our data set. The spectral shape of the thermal-like component, C Th , is broader than a pure black-body and has a spectral index of about +0.6 instead of the +1 of the Planck function.
• When fitting C nTh +C Th to the data, a strong correlation appears between the time-resolved energy flux of the non-thermal component, F nTh i
, and its νF ν peak energy, E relation of GRB 131014A is identical to the one reported for other GRBs in Guiriec et al. (2013 Guiriec et al. ( , 2015a . If the L nTh i -E nTh,rest peak,i relation is universal as proposed in Guiriec et al. (2013 Guiriec et al. ( , 2015a , GRB 131014A would have a redshift of ∼1.55 that is a typical value for long GRBs.
The observational results of GRB 131014A can be nicely interpreted with models in which the non-thermal emission originates at radii much larger than the photosphere radius. In the context of the "standard" fireball model, the evolution of the photospheric radius in GRB 131014 appears reasonable and the radius at the base of the flow remains constant as expected. However, the radius at the base of the flow as well as the injected power have slightly high values and a redshift of ∼0.8-instead of our estimate of ∼1.55-would provide more "comfortable" values. These results do not discard the possibility that other theoretical interpretations may explain our proposed observational model for GRB 131014A as well, and we encourage further comparison.
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TABLE A1
Parameters of the various tested models resulting from the fine-time spectral analysis of GRB 131014A with their uncertainties. 
